Pituitary adenylate cyclase-activating polypeptide releases 7B2, adrenocorticotrophin, growth hormone and prolactin from the mouse and rat clonal pituitary cell lines AtT-20 and GH3.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a neuropeptide originally isolated from ovine hypothalami and so called because of its ability to stimulate pituitary adenylate cyclase activity. Alternative amidation and proteolytic processing of prepro-PACAP gives rise to two bioactive-amidated forms, PACAP-NH2(1-38) (PACAP-38) and PACAP-NH2(1-27) (PACAP-27). 7B2 is a polypeptide of 185 amino acids which is predominantly found in secretory granules and is widely distributed in rat and human tissues. We investigated the ability of the two forms of PACAP to stimulate GH, prolactin and 7B2 release by the rat pituitary clonal cell line GH3, and ACTH and 7B2 by the mouse pituitary clonal cell line AtT-20. PACAP-38 and PACAP-27 stimulated 7B2 and GH/prolactin or ACTH secretion with a similar efficacy over the 2-h incubation period from GH3 and AtT-20 cells respectively. 7B2 secretion was also stimulated by corticotrophin-releasing factor (CRF-41) and vasoactive intestinal polypeptide (VIP) in AtT-20 cells, and thyrotrophin-releasing hormone (TRH) and VIP in GH3 cells. Addition of PACAP to CRF-41 resulted in an additive effect on ACTH secretion and a synergistic effect on 7B2 secretion in AtT-20 cells. No synergism was observed when PACAP was added together with TRH, either on GH and prolactin secretion or on 7B2 release from GH3 cells. PACAP-mediated 7B2 secretion from both cell lines and PACAP-stimulated ACTH release from AtT-20 cells were reduced by 5 mg octapeptide synthetic somatostatin analogue/l (5 mg SMS 201-995/l).